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(54) SEMICONDUCTOR DEVICE AND 
SEMICONDUCTOR SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To easily connect a logic 
chip to a memory chip and to eliminate skewness among 
signals by providing all input/output terminals between 
the logic chip and the memory chip on opposite sides 
when they are packaged in a package. 

SOLUTION: Connection terminals 14 are electrically 
connected to connection terminals 24 of a logic chip 1 1 
and a memory chip 12 or external storage terminals 32 of 
a memory chip 12 by wire bondings. I/O terminals 22 are 
electrically connected by wire bondings 25 so that 
opposing terminals are made opposed to each other 
between the chips 11 and 12. The terminals 22 are 
connected between the chips 11 and 12 so that the wiring 
lengths are made equal so that no timing deviation is 
generated among data and the wiring lengths between 
the terminals 22 are made in a shortest manner. Note 
that high speed I/O circuits 21 are made of CMOS 
circuits so as to realize a high speed data transfer 
between the chips 1 1 and 12. 
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i, 

t — OOji ^Vf-'J 7'©a— atCSW C <»: irl^m. 

rat?. )lti$lL/fc(ji!Bii:^§*iSCi=Sr#a«fr.Sifi* 

s-r ■s a s;^ T'i > y 9^ 5. i ©la-cisi— s-c 

SfiiBII2 ©AW:tlS^<!:©P^*«:35HSggfC«i^-r 4C i 
5 ] BlrlE^ 1 ©Aa*i»T-iHalSSe2©Aai;t) 

<!:©rargmrsmieia4Htc^*. n.nmsmtv 

+Ji<>7^ Y > i/*StJC <!:*!|t««k-r4iS*^2iB«i 

fcibia$i'ptji < i — 3©p$^ 9^ -7 r^'tcaw ?>4a-5 

^1 ©Aa:*Ii8gSI5<t. 

tj:< t fc— o©y ^O^y :7'tcaW 6i-i-2>ll 2 ©Atb;^ 
IeIS83|S<!:. 

1 ©AtB:^il5ISSSI5<5:igll2©Am:^iI5|SSSiJ<!: tc^il 

■r-stii*^ 1 ffi*ic©*jt<*->^f^A. 

sE-atc^w p,nB«iBSj®ieig*>6«j®«a?:Si^K^) 

Bi|8Bii>^c < i fc— :)©y * y 5^ y V^comiE—SliCiSHi 6 
nmifBSiSEiSd^^mjS.Sff^rSWIiJ'SSJSSS^i. 5r 
StC^*. B5SBS!©ie««W«-r ^. o 9^ ^ 7-i > 
•t y 5^ 7' <!: ©ratcisa? met ?ri^a i f 4S1I*« 
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6iBt£o*^(*->;^f A. 

m^'pu < i «>—• o©y y 9^ r> ^•©-:^rKiftw ?>nu 
< i fc-o©^ * y ^ 7'©gE-:&*> p>f&:&'^«*& 

7^ A, 

[IS*^9 } B?iBSjffii3K«. BulB^ 1 ©Atti;^|518SSB 
10 iBtFfB»2©Am:^ll888Pi{c3t!fU-C. »ffl©aaS«E 

?:«t*&-r 4 c i i -r ssii*ii 6 iEtt©^(*->;^ 

T^A. 

tj:< ifc— o©^*V5^ v7'lcg;W6nSII2©AtB;tl 
EffigPi, ^jg^C^*, i^mi©Aai*|nISSg|5<!:^2 
©7«.tiJ:^iaSSSI5i3:. C MO SM©il8Sr* ^)«#I±J:^SB 

20 ifS-^A:^»SI5i*$*. Hi:?3ft#©ll*g». ULm^mt) 

1 gBK©*«f*->;^7^ A. 
If9*3S 1 1 ] mSi'MJ: < i fc— :3©y * >j 5- Vtm 
SB^< i^j^astcsat:^ 6 n/cglj©f Elf^S i ©F^T'T 
- i^lSiH^Sr^f ^ /c«!>«:ifei>/j: < i -b— o©^ * y 
M:iS:W6n4©SI3©Am;'3^T*MW:$*'. sSESia© 
Atii:^^^=-^^i^ii>^J: < t — 3©^* 3^ y'omzi— 

4S(Di)£ISf*->;^f^A. 

30 [ n-^m 1 2 ] mtza^tj: < i t— o©y y\,t. 
w^tc'ikicmm 1 ©iBHSPtcejii-r •5^2 ©iEitsiJ=Sr# 

t?C i -rSlft*]!! liB*S©^i*i^;^7^A. 

ta:^ 1 3 ] mSE.'J>tj: < i fc— o©y * y g^ :? t^w. 

fiiB::J'''S< ifc — zxDuV' V hrr ^ 

fJlBH 1 ©iE1ti|JA>?>«*gSn>fc7=-^'?:-B#WlcS^ 

40 tcikicmfs 3 ©Aa:^sg^tc33im-r -5^ 2 ©laigsiJ*^ 

tfCi?r!^ffii-r^.ff*3Sl iiEtso^aitt-^:^?" A. 
[iS*3B 14] :7'©-2lciBS3 nfc a i>^m 

Els' i'S^HSIi. 
50 *4:if^S»©Alll:>3lHlliS4. 
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-r-S{±fgillOSI[ilSg<!:. 

WKH 2 ©d-^ i i7 a d-^ t *i|^{4tB i -5. 
<k ^ tc^jlMd#©f4+B?rP0SI U xmm^iMmmiif 

-^mtsmfvi'j i^m'^t{^xmt)ri>ct^Amtir 
1 8 ] t^i^mmmf^v ip^^mmt. ^f-^ 

VX^m-t 43f2©d'D^i» ^@88*#t? C i % 

»©«i^E«(©i» 1 ©iiig^ i m 2 ©aii^ i ©^f + a 30 

[n^JM2 0 ] tiffed 2 ©i'p ip^^mmt, 
BuiESff i'D f i'ft#©{a*l*i)S3IILraiift-^*di:t) 

S£[3E@ft#<): *) l^&m 1 ©iijS^/cl:tfi^tB©jiti/c^ 1 

om^^tati-rim i ©#e<t . 

iSilS^f #?rMiESI 2 ©jiiI:»/cl^SS3 -tf 2.^ 2 ©# 

KfiitBiH»*lil«g[^i©<i#i»Sfii'a 40 

s. 

(it:^Ji2 1 J BuiBII2©^eti. Bugaiii(i#«r{4t§ 

<!:-rsga*ii2 oisiK©*«f*iia. 

©@:ciiJ5a/i:l:fiijg$#.5e^iijgll88T*.5C<!:?: 50 
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[ 2 3 ] fiss^ 2 © a i'S^iasga. i /n 

^jiil«riltc$*. S9i35fif n ? *^#©Ji«»© 1 

/N©^«Si{r'2l»K:(4tB*5 3 6 0&/N-rtitc^m(O 
^m^Uv ^7<I-^5r5£fiSL. tJIEa?a©Affi:tll§8§©S 
N<l©A;tJ|5|8S?:^*. KN<i0A:'3lHl8S«?=fIc. 
r -Se^^ o t>m#*l5I)W(8#i t r C i «r 
!f#m i -r -Sfg*]! 2 0 fE*S©*3l^*^B, 

IBSmi^ P "-^ i'd-^*-? ©S * tB*f iBtiiE-atcEa 

^sS«3i 1 4iSt£©4i«(*^. 
[!S*312 5 ] 5^g|JA>?>SfiL/cS{ii'P 5. i^m-^^X 

tit hx^ui' p f 4'(i#=&#t»&-r srtgBf p 9 d'ftflfe 

USSi. 

tef^SPi'p 5; i'ffi-^icSr3i»-rAUi:^*llfflffli'P u> i-ii 

m'.mtiummi^nv i^m^itmnLxm.xmt)^'^^ 

i\\^x9^^i'^o:>'f-^^tnsLU9^m^ho:>f~^m*3'Th 

*■^r^f ^ asft©Atb;biHiss i . 

tmmm fu^d^^^m^ <!:g?Ea»©Affl:t»ii8s©s ^ 

[i«^2 6) mw^mfxivi?m.mmt. uiasm 

i'P 5- ;!7{l^©^jg5IS?ramUt:^F*3gPi7n e^ff-^* 
B. 

tti:^jffl5' p 'J tf^^^m^xm^immij p ^ f^m^ 

^fesS-r-Sm 1 ©i'P y i'^^HSSiStJC i«r#a 
<fr.5>fS*^2 5iE4S©¥3l(*^S. 
[gi*^2 8 ] BulEH 1 ©:?P y i'^^I188»> BiiiEa 
Sif©SgSE^©^ 1 ©iliI»<!:l?i£ai»©Affl:^lI88© 
m2 ©aS»t ©^BtjiS»?cWBJiEF«9S5i' P ^» 

tvxiii^-r?>cti:^mtmmm2 nmo^m 

^IS^-^ J: 0 KFSBM 1 (D@m^fc»mS<Dmintcm 1 
©<t#=&tti:^r -in 1 ©^©i . 

tm 1 ©<i-^J: •3|rrgBm2 ©iiJl^/cWfitBOiifl/cH 

2©«^*(a:t)r4S2©*®*s;«». isfiitBfHie^© 

J; ^ icgEiiSff -^©litB^riaSibTigiiJilt-^^rHtfier 

-^mttmi'u vi'imtLxtiitiricti'imir 
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[i*5l?Ji3 1 ] |!ris»2©4'n-^i'^ail8SW. itrisa 

[fS*:^3 2] B«iHm20^7a -7:?^^lsll!S». 

tc»ms<Dmtitcm 1 cois^^tiiti-ri,^ i oymsit. 
njSMmmm^ 2 ©ajg^/cwiiis s 2 

n L -c. te^ 2 <D^mtmmmmm:m:m 2 ©jist^/d 

s. 

[i«:s?^3 4] B«rie^2©*©ij. mimmmmm^ 

[if3?3S3 5] B5iB3r2©i'nu'4'^4ll88». 1/N 
:»^S*ll«c^*. B!ri2F»3g|Je'at?d7ft-^<DS?Sa©l 
/N©Si^8!!-CSO«:Cit-B*5 3 6 Og/N-Ttifc^tlBf© 
»jili7a i'fi-^;g:ttJ?XU. Hiiie^ifc©Am:^ll8S©& 
N^a©A:^lil88*S*. i^N<S©A:*Jll88«*tIt. 

iitis t -r it3jt^ 3 2 gsts©*s*i*§ia. 

MiertSPi' n 'J 4»«-^*»fS©jffig^ra««:S<»f SIJ 

tei^gpi' a i- i'ft-?%m>-r«triBAa:t)*«iaiffl4'a 

I 3 7 3 < <h t-o©|| 1 (O^mW^ y 
i. 

— 2*it^:J>^c < i ti— o©^ 1 ©it£^f*5^ •:; 7'©-2i 

5!=trS]-r-5J:^iciea3ti4ii>^i< iib-o©ii2©^j» 
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—o<o^ 2 ©¥3ji*9^ V v^n^vi\m-riJ^ v t-v 

n.'pti < i fc— o©|| 1 <O^MW=}- y 
u y i^mmiiKi&ti^Ui'Oy i7ft^m^t. 

nL-micw£m$tim<i^^if\3y i7mm:mt)thi^u y 

ns^^i? V y i^m^icm-^i^xm i (OKtatiismm^xj 
tm 1 a>Am:bmmm^o y ^m^'-cmmuxmrn i © 

*^6©7'-;SfBXt)3i*'&tf 1 ©a!»©Aai:^llK 

isn 1 ©^ijisffl i^ay ipm^ms&tm^ i ©afifc©Atii 
o©ii 1 ©ii^aitt 2> 7^*5 h^^-imi fviy i^^mmm 

20 ^i. 

ig-i2{cieasn^^ i ©ssfc®Am:^^-?^igEfiS3ti 
^) H 2 ©tSSft© Aaj;^S5-? t . 

tc»-:5i,irs2 oAtiimmmi^u y i>mm^m-i 
m 2 (ommm i'uyp t . 
mis2o>Atiit}mmm^uyipm^ic^mvxim2<D 
als©Atti;biS8^^?:/^ vxi>^u^(DT- ^ mtiRa^ss^ 
3a^6©f^- 5^B^'^3i**^f e>^2 ©fflSfe©Atb;'3iHiK 

30 m^2<D%mmiPOy^H&mntn.f^2(DmiL<oK^ 

:^lHllfS©S^ <t ?:«i^-r-E.|5]-g©ia^ft©«l^iB«g?rS 
tf. ^l©i»iilli*5^-;»7-Sa^iSII2©i|i»t*9^-;'7'© 

[ sS^Ji 3 8 } < t ii — oom 2 (O^Wf- y 

1 ©4? u 4"; ^->^5:M«:$;^. BUIBii^a: < i 
— rj©|g 1 (O^mi^^ y -^it. 1 ©4? a 5. >; a» - 
40 >«^«:Si^§n^>BtFsB— 32K:^W6n/cll2©4'a 
4"J 4? - >8B^=-€rMK:^;!f . 1512^ 1 ©$«Pffl47 O 4^ 
^lBl!iS». 

iSF»9SB4'n -^4'^0K*>P>©KrtSP4'a ^mmm 

i.^xmmi<Dxiiitiummi^r2yi7mmbX7'~^ 

tiit>m{>U y i'iEn=S:^ri>m KOi^XHy 4'»4@8S 

2 © 4- P 4"; - >^^^K:S^t 3 n^t 4? a J 4'(f 
^^ffluri^m 1 ©AtU:^tiJiSPffl4'P pm^t LX^ 

-^w^ ih^m fuy i7mn=k^mt i,m2(Di?^yi> 
50 m±^mi:^ticti:^mtri>nm^3 7im<omm 
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[If*^3 9] 2cr)Mfttri; hxN7-KX20L^^< 

L mo:>y •« > J' jM!R(i#ffl«^ t . 

3 fiCDa V > K3M!Rffl*S^ t . 

[ft*JS4 1] PLLlElKRC^DLLl5l8S©^^^t< <!:4> 

ssscxD L Li5i»«Dit><c< t i>—oi>cMti>mm<Dm.m 

[i«*li4 2} J^yir-Vt^ 

{C8a:w6ti*sr i (omm^wmtjimr^m i ©e s d 

S DiSSIlSS*^*. K^2 ©«?J£^8j)SI;tHJS[l^ 1 © 

[80^4 3 ] irgB^ 1 ©E s nmmmmfm i ©mo 

SFET«r#^, B!rf£ll2©ESD«misIS8«^2®M 
OSFET?:S*. g[S2©M0SF ET»^1©M 

OS FETj:»5 n>g«rwrsc iS^#«ir 

[is*®4 4 ] bjib^ 1 ©E s nmmmtm i ©^-w 

J^-i '1<- 7S h 7 :f {ifgS 1 ©/W h 7 

ismmA 5 } tirsEm i ©e s Dmmmmtm KD^-i 

KtrSi^, ffiSm2©E S D{SffilHl88{*|g2©^'C 
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«54 2ieiS©¥j!l{*5^;^f i.. 

[»?S©l*)NBScSiW) 
[0 00 1] 

o©-»<:>-jr-j?«:jgt!L//cf'-'<-f ;^ (M 
CP : Klulti-ChipPackaqe) tClwr-S. 
(0002] 

t^mmti>m. -m.mc\t, *ji©>'<^?r/nx-cMf^ 

>'W;^«rSiBif €>. 0 2 4 (A) «, ^tji^<;^?r/rL/c 
a 5> i> f'y-c -f t ^ * f"-- W ;^ i ©gi^©Se*^!l?r 
tS-T. 02 4 (A) (c^j^$n4J:5tc, ni?7^'f'.'<'f 

;:^5 0 1 ^5 0 2*S, *tjl©''<X 5 0 3 

tCgi^^n. C©v^•;^5 0 3«:/J-rc ira*^-:; 
-f;^5 0 1 t>*'J^>'W:^5 0 2ra©7=-^»lKiM*^^f 

[0003] 7='-5»tea©KjS{t«rB*>5 Jt*K:»ni? 

20 f d'f'^^-f ^<i:j<*y-?^<^:^i©iffl©-r-^lK^e 
4ro)±3-t*-2)C<!:*l!2>M-C*.5)*s. ■?-©/cat>«:». 0 2 
4K:^r^•C-'^•>^5 0 3©^i#iS©*a=&^^}■^rc<!:. f"- 

/cf'-*lte^©d'ai,>7jl|jgJ|i(?:J:tfS:&iS»> -'^;^<t 
;^f- K©Rg^*spgSI<!:ntO, C*l?)©IS|f*ISjt-C^ 

30 [0 0 04] cne>©raiffltc*fjJ;r-5R*l5iL/T. as? 

^>'-« -Y ;^ i J-* ■=& f'-'^* :^ i ?rll|— © ^ v r/iccJS 
«SL/c'7>9=-»-':/LS 02 4 (B)«. at? 

>^ r^L S I ©m^-r. 02 4 (B) tCn^3n«,J: 
^IC, >7>9^s>7'LS I 5 1 OtCli, ^*';gB5 1 1 t 
VtV>-y^^b\2t1fi^WkitXi,. ^*'Jg|J5 1 lio 

i?vipUf> 1 2ia«9^f 7'rt©i2«{cJ:-3-ci^$iT,r 

[ 0 0 0 5 ] L.*>L "7 5. 7"L S 1 5rSii*-r-5/cii!){C 
40 «. j<*'JgP5 1 1 tuVviJ^b 1 2*|§I— ^'DHz;^ 

f-it»n*fS<. */ci^5i©:7-n-lr;^-cS!<Jt§*^fc> 
■tr'jgPS 1 1 int?^- ^'gps 1 2 itJ. ^^?:*ffl©7" 

[0006] 

[^BJj&iJK^LJc^ir-Sfia] c©J:^>K:^ji©^<;^ 

Mt. j3|r^<-r:^rBir©7'-;J'iiiiaS%±tf5Ci*s 
50 IfK. S/cUi?-;»i?g|J<!:>-t'Jgi5i^rlsJ— ©5^-^7"± 
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ffiiT <!: I ^ ^> P-5S*5^ i; r u s ^ . 
[0 00 7] Se-oT:*:^?e«, (St»=i;^ h-C9>f-7 
LS I il^^cDx-^l53ijSg'&iifiS-r4*«<*->:^7^ 

[0008] 

i*HSj-r -5 J; 5 tcffia 3 n < i *>—- 3<D;rf * y 9^ 

f :?•<!:, KS-r-5.^*'J9=--;'7"<!:7=-3'K^I?:-r-5>/c«) 

9- -J y'tWiiPtsi < i fc— ■=& 'J 5» 7-?ri^siJ«:^gaS 

[0009] iS*:^2 CDf£BJCCifS-T». ff*Ji 1 leK© 

i-r-5. 111^31 3 ©^Bjic]ff^-C«. i«^2se«S©^« 
(*>>:^f^AlcIr^r. HiJiB^ 1 C0AHi:t)«5T-<!: b9bB^2 © 

Aaj:^)^^ i ^msmm-r ^aiyyip^yvtji^v^ 
-s-c* s c i ir 

[0010] lt3j?^4CD^BJtCj5-T«. iS3}?Ii3se*S© 
W:t)*S^il5fE^2 ©Aai:^)S8^iora=&«3S8E«-C» 
3?3S2fBiS©^{£3S(*i^^7^AtcJ*-C. BuiBmi©Aa;t) 

«s^<tfrsBM2©Atti:^^^-<i:*. OTsBW^-rsn*;"^ 

[0 0 1 1 ] iil3jS]16©|%BjtcJ^r«. lil«3IiiB4S© 
tai:f6nsmi©AHJ:^leI!8glli. mm-ti>tiv^{;9 

Am:^|5lSSa5<!:li»2 ©Ai±l:tilel8Sgpitc^tii©«jg« 

[0012] IS*:*7©|6BjicSJT«. fS^^ieiBlS© 
i}i^i*->;^ f^AtcS^r . 8ilia::J>& < 1 4>-o©ci y ^7 
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[0 0 13] n^B<mmi^t^x\i. w^^seiajs© 

9 -J y'Rl^mMZ'J>tJ: < i i> — 0<D^^ 'J 9- -j 7'©— :^tc 
6ni1)fBSiJF.miI4P4BELT^ff«E«rafiXr -5.^ 
10 mmnt . fgKEE«II=5rKii>i4 < i fc— o©Dy 5. 9^ 
"-^ :7*Ry^g*ii?^c < 1 1— o©y * >J 5^ 7 v'<Dn.—iStPh 

[0014] i»*:«9©#|BJK:lrJ-C». Si*^6f2jS© 

ai;^@S8gPiBuiBII2 0Affi:^lllSSP<i:«:*tur, 
<j:>mms.s.^m^'ri>ct^nwLtiri>. o© 

^Bj{css>-cw. 89*:^ 1 iBiS©^^<*->;^-7'AK:S*T. 
< it. — ■:>(ouV'vif9v-:fic^\.-1hini>m\<J:iK^ti 

/cto«:tei^^i^c< i — 3©^^ >; g^-;; 7'{ciS:i:f6n^» 
2©Am:t)lHliffia5<f:. *Htc^i5^. 1^^ 1 ©AW^lalSS 
SP<>:^2©Am:^l]m($. CMOSi^©ll88-C«-& 

<t^iti:'3gi5ift^A::^gi3i*^i5». mtim^<omm^t. 
[0015] fgjitis 1 1 (o^^icVixu. nim i ibk 

©i|£SH*->;^-7^AtCj^T. BtflB::i>^f< ifc-o©y-t'J 

7*i busb>'< y -Jt- - i;=j^gqtcatt e> n/csij©ieif.^s 

30 i©ra-C7'-*eai*?f ^/c««>K:^^^t< ifc— o©> 

ggm 3 ©Atb:^^^li^^t < i fe-o©^ * y g^ 
f T'ofrsB-iai t3:sij©iatci9:i:t e.n* c i ^mmt r 

•s. 

[0016] if*^ 1 2©#6lStct^r«. 1 1 IB 
tE©*jgtt:t'X'f-A«:»«'r. g(rsBit>!ic< ife— ^©j<-=e 

'J y BUiBii>i^t < i fc— 0©n iyvi>9 y 6 

•7>:SfATt5'Hz;:^pJl)ei^£lll ©IBltSPi. |giBII3©A 

40 ^ 1 ©f BlSg|5«:«£jSir -5^ 2 ©IBlf.SP4Stt C i 

if?.. 

[0017] a*Ji 1 3 (D^a^iC^Xit. i^iUm 1 1 IB 
tS©i|i«i*t^;^ A KM-T . mSi'ptj: < i t— o©^ ^ 
V^v y'it. m^E'J-^tj: < i fc— D©a i> 1. 7'*^ 6 
7 > i^A T -fe nl«6/j:^ 1 ©iBltSP i . StiiBB 1 ©IB 

©Atb^iS^tcSttir 4^ 2 ©IBtSap^^ty C i 

ir*. 

[0018] n^m 1 4©»Bj(cs^rii. ¥j3H*^s 
50 «, ^^--'^©-atcffiasn/ct^Oi.e^sfiffl^^.i. 



C7) 

n 

[0019] t^im 1 5®^BJtcS^T». it3jt« 1 413 

[0 02 0] f«^]« 1 7 <D^B^tCjS-Cli. fSjJtJi 1 6 IB 
J±5:^J-r-2>f4tBPISIl!S i . f^5l<l# J: "3 ItfieU 1 ©51 

s^/£wficffl©jiiafc^ 1 (om-^^tiitiri>m i ©^s 

i . 1 ©M#J: *3 «9iem 2 ©jIS^fcWfiitB©3a*7 

fcn 2©<t-^*ffl:^-r-5^2©^is*^;5f, setaias 

[002 1 ] fs^^ 1 8 ©«Bj«:ifs>T:w. nn^ 1 4fB 30 
stfc<k*^at-r4. 19^311 9©«iBtcfi*Ttt. §« 

^ 1 8 fBtE©*«tj:^gK:J5-T. BfrSEm 2 ©J' o f 

§^m9Sii, mnrntSKomimBtsKDm i ©]iii^<>:^ 2 
i L r w 1- i c i % i r -5 . 

[0022] IB^Jl 2 0 ©^BjtcJ*T«. if *li 1 9 SB 40 

«. fffBSfti'a •;> i7{I#©{a*g*ieiSSLTilSff-^?: 

a:^r -5 {ii+BisisisiK i . tmmm-^J: o b-ibb^ i ©ji 
s^/ct:^ ffiti©sn/cm 1 ©fi-^*m;b-r s» i ©#ta 

i. ^5ifs-^^riu§BII2©Ji5a^/cl^aJi$-l*^>m2 

^tcumm ? -citriBT^- ^ ax d ^a-ji^mm 
lyxaittrictiimtrh. so 
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[0 02 3 ] n^m2 1 ©^B^tcs^-c». n:m2 o ib 

i£©i)£^i*|6^g«:]5*T. fiiBm2©*Stt. liiiBiEiift 

■^*^a+ii 8 om^sms-^iimEiyy h@K-c*4c 

6^<^tti>. iS*352 2©«BjM:if»-r». ig3j?]l2 
0iBS©*^(*«g'Cj5'T. H?gBII2©^|g(3:. ItriBii 

[0 024] 2 3 (Om.BMl>ct^X{t. Siim 2 0 IB 

Wiom^t^msic^x . H«gB» 2 © o i; ^hssjj 

1 /N^^g^rMK:^*. UiBSfii' o ^> i;ft#©^« 

Si© i/N©sjS»-c5t»fcfiiti*«3 6 og/N -rn/c 
«S5!©^Jii'a i'ism:&^L. mtE^WiOXatl'm 
SgO^-^a. N€l©A:tl[18S?:-^*> !gN<i©A;tllsl8S 
«*fj£-r4^jgi' CI 4'<i#4l5l»!ft-^i LXmi^i 

[0025] iS^^ 2 4 ©^Bj«:{S-r ft^]l 1 4 IB 
tScD4^(*^SK:»»--c. «?fBi'o-vi7S;(ifflJg^-{csii 

5n?c«iIiBS<ti'ci 4'ft#?:-?-©S*tti:^)r^mfiB— 

o ^iH^ffliST-i . SE-atcEHS *a/t«»OAU* 

JS^^i. Ki^aii'Df i'm-^«:S-5i»-CAai;^)*iJ®ffitJ' 
p V i>m-^^^&r?>mmmi'Vi v ip^mnt . ^a 
tts:^j««ai«4'p 9 i>fs^icm»Lx^Kmf>nff-^ith 

^ ffi«© Atil:^;^^ t . ^$fliaiffi ^7 P 4' moss <!: 
^»©Aa:tllsl?S©-S* i«:Si^rSR-fiOS»© 

Sig51B«g=&#tfC i =& instil- 
[0 02 6 ] 16^:^2 6©^BJ^cli?-C«. gfl^J^Z 5iB 

SScD^it^atci^r. MiBrtgp^'Pi'i'SilHlSSW. 
KrSBS^i'Pf f^-^©S«»*a<SL-C!*l*9S|5i?P » 
i'ft-^^iRSTSCi'&^StiTS. fl*3S2 7©||Bj 
iCjJTtt. fS3R:a2 5iBK©^|i«i*S^S«:JS'r. IHsBSlJ 

[0 02 7 ] m«3S2 8©«?§{Cli^T». iS«312 7IB 
|E©i*^^i*^g«:J«-T. BirlB^ 1 ©4' P e'S^lISg 
IJ. BUlBffiSftomBBi^©^! Oil52:»iBirfBlSS!t©A 
W;^IhI8S©II 2 ©iliSE^ i ©^it3lS^/ci:f mriBF^SP 
P y ^'<i-^*>6.fiffiAi-r*l/cfi-^*B?iBf'-^'ta:t)ffl4^ 

ov i>imt\^xiiit}tictinmfri>. is:*52 

9©^Bf{cfi$'Tl*. IB^JRl 6gBiS©*SS«f«ISfCt? 
-r. BtrsBSBl©4?P"^4'ffeSfelil88«. StFSertSBi'Pf 

i . ^3ifi# J: «? BirsB» 1 ©ji5i^fc'Wf4ta©iinfc 
^l©fi-t€:tb;t)r.5^1©*l2<!:. 1 ©<i# J: "3 
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[0028] fS*3I3 0<Dmmt^::X\it. %%^'^2 5 IB 
|fe^[plK«. Bgiea^co!g)Kiei^<0^1©3iJi5}im2 

[0 02 9] m^ms 2CD?feHjtcjSf^'cti. in^ms i ib 
fg^fc\ifiiL*s(Dminfcm 1 cDft-^^aitj-r i 20 

mMigm'^i:mt^m2o:>Mmmci^Mm^ii:^m2 

^sHKLT. n.m2(D^mmmgm^^^^2<Dm& 
mcirm^^'^xmt^'f-'^WL^ih^m^'^-j ^m^t 

[0030] fi*:S3 3<D^BJtCj^T«. iS*:^3 2iB 
4gcD^2S{*^gtcJ$'T, mtim2(D^mt. tuIBSSiM 
^«ri4tll 8 0g^ii52^i^'2>fi1=r>:^ h[Hl88rS)'2>C 
i«r«pai-r-5>o «*Ja3 40l%B^«:*^r«. f!i3tJi3 30 

2t?M.<o^mt'^mcvtx . m%^n2(D^mt. suisis 

[0 03 1 ] tli*^3 SCD^B^tcS^r^. fS*Ji 3 2 IB 

s^cD 1 /N(D^iga»'csci6ci4ta3&^3 6 os/N-rn/c 

[0 03 2 ] IS3<^3 ecDlfeBfltCt^TB. fS3ltJS2 5fB 

ff-r -Slut B— a^cu w htifct^ov^')^- >*s^*m 

^ff^*ffll^t:«uiBAai:tl$iJta)ffl^P i'fi^i -r 
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mK}i2:^^m^r2v^m^^^f&ti>m2(D^oy^^^ 

[0 03 3] l»5}c^3 lOmM^i^Xitt. ^^{^v'Xf' 
At^:. ^^;1J< i<>-':>0lll 0¥2S<*^ —322*5 

. WJ>U < t h-rxom 1 (ommW^- V v'tt^U 

\t. 9\^iy^h^\thic^m^XJv^m^^Xtitl.xn 

m^t. »i^gp^P7^fi^tcs-^i^T^icDAa;^M 
mm ^im^^fs^ir^m i ommm ^v^-j 
iHissi. m^ioxmtiumm^^y^m^f^mmLx 
ig^ 1 (Dm^oxmt)mi'^:rfLX9^i^^<D^-^mt) 

mwL(oxatiM^<o^^ timWi-r^m-'&ow&com 

\t. IS— 3CCiBaStxigF»9SBi5'P i?m^^n^ti< t 

tmm^ti^m2(omii(ox^timi-t. in^u^^^ 
2<DAm;^*yia3ffl^p :5'ji-^*^^-r^^2cz)$fjisiffl 

^P :J7^ilElKi. itm2(DAtH:^*yiaJffl^P •^'^it 

^(^mm Lx'^M2(omwL(oxm:b^'T-atox9\-u^ 

(om^coxtiitimnt. ^m2<DW&m^^y^^^M 
mtms2(Dm^(oxiht}M^<D^^ ti:mm^r^m- 

2 (D^^f*5^ V v'<o—:f5\tui> -j^'^v :/T*>0 fft 
[0 03 4]i«3R^3 8OlfeBJ«:itr«. iSsR^STIB 

iBasnfcuioi^p !y4'ua?->*s^4jiK:-g;5^. t(r 

IB^^r < <b fc-o(D^ 1 04^2$^^^:' 1 cDtJ' 

||2C3[>^Pty^ V;$?->dg"??riecC$^. fJlBUKZ?*!] 

cDi^rtgp^ p V 'p\t^^m^^xml^% 1 oAm;b*iJia)ffl 

i>n\<o^viv^m^mnt. ^m2<o{po^y{7')^- 
>^^^ccsif $n/c^P7 ^^m^^mi^x^mi (Dx\h 
mmm a ^ tbxf- -s^nv) ji<^m ^^^^ 
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[0 03 5} 11*93 Q<0§imiCf-r\t, 2 CDM^f y 

[0 03 6] i«:*^4 OC^B^tcS^-CtJ. ii*]S3 912 

ifigs^^^i;5^.^y{CK-T. PLLHISSRiJfDLLIlSS 
». L LESSSCKD L LIslK<D^^& < i «> — :>l>cM 

[0 03 7] fS*:^4 2©«HjtctS-r«. 7^ 

K:sw?>ns^ 1 (omm&mm:f]'kmti>m i ©e s d 

•r-5>ll2©ESD«S[pI88?r^*. ISM 2 ©^jjgfEKitt 

i. 

[0 03 8] lt*94 3©#feH^{Cff^r«. fS?t^lI4 2ie 
i£©iJ£!ii*j^;^f^A(cM--C. Buiem 1 ©E S D«SlHl88 
«^l©MOSFET*^*. BUSEie^2©E SD^H 
88{*^2©MOSFET€rS;?^. ^m2©MOSFET 
B^mi ©MOSFETJ:*3fcajl5l>y-H»i?:WrSC 
i*4#«i-r*, SI*^4 4©|%?8{C*^rtt, 89^4 
2iE4S©^igf*->;^rAtcS^-C. |friBlll©ESD«S 
ia8S«mi©.'W^-5Sh^>i^X^«r^*. flillB^ 
2 © E S DiSSilKtt^ 2 ©^ W ^- -71! h 7 > i^;^ 3? 
SrS*. KS2©A-fij<-5Sh7>iJ;;^5f«Kliri © 

[003 9] 4 5©#feHj{ct^Ttt. g)l*^4 2ge 

SS©i|£2f<*^;^-rA«:t^r. miie» I ©E S DiSSIslgS 
timi ©3^1':^- K?:^^. Hf)iS^2 ©E S D{f SllSg 
am2©3^-<:j--F?:#*. t«^2©dJ'-r:t- F«sgm 

#mi-rs. ±ies«*ii 1 7!)M l 3i5«E©^«{*'>;^7^ 
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x$>i>, ttc9v 7?a©A{±J*^^i5i±*ssggitr'i5i 
— fi©i2«i*ffli»rSiife-r 4 c irji-^rJi^^+a -*snt 

^m*^Mji < ^i: •s©-c. 5^ 7"rar©iSji^c f^- 

it. f6©ia8SSP^©«l)mcJ:S«jgiaEEU-^;l'©S!»© 

- $ AtB:t) ?rff ^ C i *5tB^ ^, . 
[0040] ±i5M9^m 1 4 7bM2 4 iEtE©*«»^S 
tcS^rtJ. 7'--'$'HmiCi£'mj:Xtii:fjmi-RUiS^mi>^ 

©— afcSEgs n*©-?, tB^fflij©^ 7'?: c©ia(c*f 

J6©SlK*ga{Ctf^Ci*sai3feS^{C. m^<0^y 

i3»-cSfi!-r4©r. Attl:t»@88K:j:-3rf'-5'tia:tis 
fflPtai^tT 5 c i -c. X- 0 jii5^ffltca tfci4ffl© 

i'n -^i'ft-^i, 7'-i?ffl;tifflic3SLfc{ili©5' 05.^7 

fas. 4'fi-^©S?gtf!* 1 /N (C^S N -b s» h ©f' 

--^m.K)^^m'^t:'n'i>C if. •^^t^^Srtas-C©!* 

ta*S. * fctl#ffliJ©^ y rfij^ Lfc a i» i;m^ 
*^©S *tg^fSiJfCii^-r ^) C i -C. tB^fflJ©9^ y V\t 
^ y :?"ra©fi-^{E«jiM^r#ffi(Ct^*ifc|§l»|*iJffl)*tf 5 

[004 1 ] ±ges9^3i 2 5 7^ M 3 6 ieis©^i*»a 
tcj^rti. -r- 3»e3|{C:i:>gJicAtb;^iffi^Rc/4' a 
<t#«rtB#ffliJM:«|§-r * a 5- d'iSl^ffla^^*!?^ -V 7-© 
HafCEa5*l5©T. ffi#ffliJ©?-7 7"«rC©aK:*HB] 

ic. *iJffliffl4'D-^i7S4[D]gs*ie.AHi:^3lsI88*r*«§ES 
le^rgiBE-f •2.©r, XBiJ:1si9itc^-:,x-f-i'tiitiR 
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[0 042] ±gEi«*:B3 7 7^M3 8 M^moy^Wi^:^ 

^WL^cti^cjz-ox. y'm (om^&mm^i:^&^ 
[0043] ±ieit5R^3 97!?M4 1 tmo^mmw^"^ 

^i)^M^^)9'yy'o:>—^mc^^^in^<r>x. ui^v^^ 
y^v^-:y^'=f-i^^i^ctx\ KS^bTieasn-s 

ii, ^3;:7'rtcDPLLlDl88SC//X«DLLlHlg8 

•c^i^^n-sfffflSiSigT-^^t^f^ciT. PL Lags 

RV^yXitt D L LlilSS^SS L fcMi"^ ^UKt * C i t&s 
[0044] ±iE?»*3l4 2 7iM4 5 gEtK©^l^«:->:^ 

^)-'^•^» Ftcisi:te)nsESDffSii5isgii:bi5tr. 

iflKai* pitgtc-r -5 C i *ita*s . 
[0 045] 
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H 1 ©¥»<*->;^ A 1 ». 9 T-V 1 

0 (cisij 5 n/c p ^7 -T- 1 1 ac^^ -^r ? ? r'* i 

2 ?r^O. OJ^ 5^ '7 7" 1 1 RO^y * 'J 9^ f 1 2 

/t^-dr-S^l Ott. ^SIJi(Dft^Am:^fflOi^ei5iS^l 

3\ oi^ f i??^"^:?'! lRaf^*i;9=- f 7'1 2iSft$ 
4a4m«^l 4%$;^. ^4S|J^^^1 3iSi^^^l 4 

[ 0 0 4 6 ]>><•:; -^--i^ 1 0 «. MCCI /OdSS^jSffl 
1 5 1 /O08S^ai.fflJg^ 1 5 ttSl^T- 

1 4 ^r/rurJi-asA^ emjssiiv C C i > P«EEV 

SStrSWBlS. «jgi«EVCC<!:i{'-7> K«EVSS 
^eiHf S 1 /0|5|ggm?Sii^ 1 6 Jii, I/O ilSSSjgffl 
S-T-1 5*i6i5J>'-C. KxV'v t;^vV\ IRlfji^V^ 
y:fl2fSicWim^tii. I /0|5lgS«iK« i 6±K: 

[0 04 7] Si^^l4«> O 47 9^-7 7- 1 ISC^ 

2 ©5^SI5iBtf«gffl^^ 32 tc, '7-ri'>i<>7'^>t!^^ 

2©S<»». y-=&y • at^;;' i^ra I /OSB2 0 
«:$tf. > * 'J • D 4'FbT 1 /OSIJ2 0 «. I / 
OI1882 K 1 /OJra^=-2 2. I /'Om!S^^2 3 
?:^tf. I/OSffi^2 2RCXI/'0®aaiS^2 3«. O 

20*fl6jL/rBIBJ 

7*1 iay>V-=&>J3^!?:7'l 2H-C. *tlfiir€.^^l§)±*s 
*tJt.-reJ:^>K:. y-f +'*r>f'^ >4'"2 5r«Sift*j{cS 

I /OS?S^S^F•2 3li. I /OHKmiSiS 1 

[0 04 8] D i' 5" 7" 1 iRy^^-=&';5^y7"i 2 
m-C. l/'0«^2 2|5]±»iEi®Sdi^L-<^j:-S.J:e>«: 

Si^^n. •f-i'ra©ii'-r 5>4''©-rn*iscj&t^j:^ 
K:«E!c3n-5. */c±^©J:^K:*h6]-rSJS-?-l5l±3!is« 
^$n.5©-C, I /0^^2 2ra?r*5S©iBIISf S5«l 
■T'SCitcitcS. lSiiI/0|HlgS2 1 i*aif«.J:^ 
tc. CMOS*-^:?'©!HllSr«fiR&*ar48i5, ui^vH 
9v:/\ 1 SU^ ^ * >; 9^ 7' 1 2 r^-ClSa'j: r- iJflK^I 
5rDlSE«:-r.5. iSdS 1 /OlslSS2 1 I /OS^g*^ 
2 3 «:«*&Sn;^c«li[?.SQEVCCRO*4^^> K«EV S 
S{Cj:«5!lfl)5ni. ^ctepy^i'^s'-T"! lSC/>-=t 
9^ ^ 1 2 CCt^T > iSii I /OlHlSS 2 1 m©|5Ig8S|5 

mt. \/o^m^^2 3t\t%\\<o^mm&t{^x. ^ 

[ 0 0 4 9 ] I /0[5I8S2 1 ©«i«S?r. P>> 5^ 

y-7'\ 1 SOV^'J9^2«7"l 2rar±tjfitc-r*cijcj: 
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x^j^r^ct-c. wai/oiiiK2 i-^^jcL/cnas 

t 0 05 0 ] 02 4 (A) OJ:^^c>'^'^5 0 

i/o^^2 2K±*SiK-r-s.©r. cis;'^>i;9^-^7'i 10 

1 Syf^ * U 9^ 1 2 FaOle,|gg«*S/J^$ < . igiS^t 

8S2 i©tiJ;^!5iss©|gtb«t:t)**niiiSi<-rS!£;<M*i^c 
BiS 1 /OIH1I82 1 < «fiR-r 4 C 

i *s-5J#6 i 0 I /OSS^ 2 2 ^StlSj-T SStC 

[ 0 0 5 1 ] 02». mmi /OliIK2 1 CDm:^3iIliSS 

n-5>J:^«:. iSiiI/OI5lK2 l©ai:^lHl!8«> PMO 
S h-7>i^;^5'26<»:NMOS h7>?;';^3f27?r# 20 

A^Hffiti. PMOS h^>i;;<4f2 SiNMOS 
f-^>y;:^:Jf2 9«r#tf. J: ^ tCCMO S 7'© 

iii8S-rAta:t»iiiffi*^«fiX-rsoti. JWToasicJt'S. 

se*©ia2 4 (A) ©j:5«t«eRtc**T«. 

<oi? a e'ms!*5is< tii>t. >'<x 5 0 3 tcjfi:^ ^,ff 

^Ci*iB»M:^t4. ■?-n«:*tL-C01S(yf|a2tC7i^S 
n-52|E|fe^©«^r». tb:^I088i Aryans <!:©raB. 30 

Si4©iJS?:^ A ;iJ>^3!)3 ^t<. CMOS:^-/ 7'©llgS 
«:j:-,rjgi|ii©:^*)tc{t#*fflC».5C<!:j!)Stb*4. S/c 
7-^ir';K>f'-/>i^2 5©E«gS*s/h3t»©-C. tb:* 
|5I88©^?j!EllS&tfe:'7*-?-nfiS;< L^i:<rfc, iSilJ'jrT' 
-i'^TiSprter**. ttf-3-rHJ:^lHlSSccJ^t. PMO 
S h5>S?;^d'2 6iNMOS h7>y';^d»2 7©y- 

h t<t^rLt *i Dj#i-c* 0 . 1 / o 

0882 1 (OWSk^'hi < b-C. 0^<D I /0^-=F2 2 * 
''Jn3I,>©-C. |J1»© I /0^^2 2?riSgLrDy"y 

[ 0 0 5 2 ] 0 1 iwupmLx. ^^v^vy'i2 ta 

StC . yiy^-z^lO i^g|J©fte©iEtf.^g <!: T- Ata 

;t»*tf ^nsuteimaffi I /0&113 0 5:S^■cfc 

(5)883 1 SO'J^SIJiStf.«Sfflig^^3 2 JI-SBialS 
Jlgffl^^ 3 2 / < ^ - 1 0 f|ij©«i^^^ 14 4 50 
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^'r U T , ^< rJr - 1 0 ©il-gPS^- 1 3 icmmiicmm 
SnS. C©i^gPIBlf.^Bffl«^^3 2B. ^*>J5^-^7- 
12tC*$>T, I/0*8^^2 2*JSWe.n-Cl»i2<!:«S 

-5 i2(ca:w 6 ti 4 . $ fcii-gafeif^gffl I /o HISS 3 

Sii^© 1 /01518S-C4)-3-ca: < . iSSiS I /OI5I8S2 1 

[0 05 3] 1331*. *^Bj{cJ:»3|H]-©^N-->^-ix{c 

ifjk-r. 0 3^^:^^T. la 1 i|B3-©##tt. SlilSI- 
©«^S3R?:#M-r2./cfetcfflC^e>ii-S. S3©^* 

->;^7"A1A». >'^• •:'-^r-ixl 0 A. Oi^ -;- i7?^ -;;7'l 
1 A . SCJf^* 'J 9^ V 7' 1 2 A i-^is, a 3 ©j|Sfe{^« 
g| 1 ©HISmJrbeL/T, ni;* ^» 47 9^ » 7" 1 1 AStK^ 

* 9^ 7' 1 2 A© I yomm<omti^<Di±iiffi^tj:i,, 

CO 0 5 4] ^SCDaiy-j i^f-vVl lAB. SjSSEE 
Wat *) «?®«)E* KEE Ur l^ffSE^^ia-r -5 Biff 
lil?S3 3^^tf. PfEIilSSS 31*. mjSmEVCC^r« 
*S-r*SS^ 1 7*>6 1 /0«j®^^^2 3 ai/TL-CSj® 
flIIIVCCiSWBlf). KEESffVCCl !/0««[ 
^•?-2 3 btcttJ^r-S. ai^-^ i7g^-;;r^l lAffliJ©!/ 
Om?®^^2 3b«. ^^U9^-;':7"l 2AW©1 /Om 

ileHitc, ai? i7 9^ y 1 l ARl/j"i:V f 7" r 2 
A©#'!7iC*tb-C. ^^^1 7*>e. 1/0^^88^2 3?: 

[0 05 5] c©J:^!ic«fi3<;K:r-2>c4r. masniEV 

CC^r^ffiL/fclSIBESliVCC 1 frfflOriSji I /OH 
882 1 *|gtt-r-5ti'^tc. |^E«ffVCC 1 ©«ffb-5 

Jl/>&D>^-;; ^7 5^ 1 A SU^-rf * 'J 9^ 1 2Ara"C 

Rcx-'<*y ^'u'^'i 2Arar^-^»i?:i3i-«:Lr. 

[0 0 5 6 ] 03{CJ*r. P5EEPS83 3{i. oi^':;i7g^ 
•yZ^l 1 A ffl'JtCSt^ 6 «t5 0 * y 9^ 7" 1 
2 A fiiJtcSWr J: l> C i ttm ^ * t? l». JEcfeKH 
111883 3©«E£«. St*^t^^»->;^7^A-CfflU?,n-5P|l 
)E|5I8Sill«-C*2.©r'. l^ili^rSiBltt^BSr*. 04 
». *»BJic J: •? gj-©/>- y ir-'JlcaiJ'yi'^yZri. 
y * 9^ ?r^f $1 L./cH(C^IJ©||Jfef«J?:^1-, 0 4 

iCVtr. m 1 ilsI-©S#«. @ 1 OfllfiStHS^r 

[0 05 7] a4©^|i«(*t^;^f^Al B». A2,>r-i? 

lOB. 2o©p-:^>i'g^f 1. ai>v^:y9^5;7' 
12B?r^tr. 2o©ai^y i??^"^:/! i >*y9=- 
-^T"! 2B©ffiPJK:iea2n. Soy-^^'^^^T'l l i 
y 9^ 7- 1 2 B icratctt. I /OHKSjlSS 1 6 

•o<DUV>v i>9 vy'\ 1 IfiJ^v^-iy 1 0 BrttCJIiSS 
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B<DS®TfflCDiatCgC:f6n^o 115 :$:^0J^CJ:O 

lii^tl'g^o 10 
[ 0 0 5 9 ] EI5 0*^{*t^;^-r*A 1 Ct*. >'^• >r-i;> 
IOC. ns^.:; 5^:7*1 1 C» Sa^2ocD-^^'J^7 
V'\2^^tSo 2'^(Dji^^)'^vV'\2\t. X2i>v^^ 
vV'l 1 CcDMiliJtciea^tx, Sp^^'J^->;:7'1 2<bP 

v^^;; ^^'^^r^'l 1 C iOrBltCt^, I /0|pIKmi!^.^l 6 

;&5igj^$n-5c — pco^^'J^-^'^'l 2rti:^ci:< . 2o 
<D>>^-^:U^--^:7*1 2ifi^<v^-t>\ OCnucmmti^ 

[ 0 0 6 0 ] S 6 I*. mi(Oj<^')^v'y'\2 CDltfiEt^J 
:S:7K*r:^Ci 5'^EI^*'2>o y-ty ^^^rT" (DRAM) 1 20 
2ti, i'U •;;^>'^'^:;:7T4 1. n-^V Kf='r3-:$^4 2 . 
>'^'>^3S^R^'^'':':7 7 4 3. T F :7 t 4 4 . -r- 

d'-'^-^:7r 4 5. SC/aiS (H-C«2o) (O^^l^^bO 

f^-^'A 7. -fe>;^T>:7'- "7-YhT>:7*48. SC^' 
a^Ax =3-t$^4 Q^^ti^c ^6(DDR AMCDl«J3tti. 
fie^(DDRAM<D«SE<J:l^«r*0. *iCf^-3'>'"<*:^ 

^N-u; :7t7!)^. S2tC7fx3fn^AtB:^lHl8g?:WU/c]ajII 
/OIPI882 l%fflC^t:«^Stit:u^.«^,3!>^ Se^cODR 30 
AMiliS^^cT-So tSoTtlTCcS^r, 2 

[0 06 1 ] {PXiv iP^^vVr A \ \t. «*&3tl^^Ci 

-'>'u;>'t4 3. TYVTsJ-^vVrAA. JSLZ^y"- ^ y 
yr 45(tCm^ri>. 3 y^>K'^3-a^'4 213:. r3V> 
Kft#PD. /RAS. /CAS. Siyf/WE*. tJ^P 
:^ff-^CLKtC|^I«l^THX0iA;^ff^r3- K-rSo 7^:3 
Ki|g*iCiJ;D"C. ^ ^ D ^ 1 2 (DMmmm^ ti 
-5>o -'^*>^5'jaW^<:;:7 7 4 3«. ^J^D i^ff-^C LKCC 40 

T K^';^^^' ':':7T4 4«. T K U:^fi#A 0 7!iSAm 

i^P i7f5#CLKtC|5ffiLTlX0ai*. P-7=3 
-^'SCK:3^Arn-i^CCP-T KU;^SLK=''7AT F 

[0 0 6 2 ] iSlRSn/c^^-O^S 0(DP-f^=3-:>'4 7 
li. V-fe;UTU-f 4 6 0}i[^$n/cP-T Fu;^^ 
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Vr Ab^lf\LX. Ui}vi?^vy'\ lliC^li^^tX^. 
7^-3'StiA^©li'^tC«. P>^':;ii^^-:;:7*1 l:?:)^e>f 

• ^-Y hT>:7'4 8 4:frLr. y^i;'te;UTb-Y4 6W: 

[ 0 0 6 3 ] H7 ^i. i^gPiStt^S^ I /Oa53 0 
A^ia^©^^ y 5^ 1 2<D«flEfi?ll*7S'r:/P':'i7|l 

^>'>^5 0 AT'g^jft^en^i^^tc. i^i^sjiaiipisss 

5<bi'fgI5iBffi^Sffl7"-^>'^':':77 5 ei^^Oo 
:J7 5 0A«. Ia6^^)^^'>^5 0 iim— (D^-t 'JHzJbTU 
-/46. P-xP-i^47. •te>xr>::^ • 5>f Fr> 
r^*4 8. RC/P-7Af^P-^4 9Cc;3nx.T. S/l!r;UT 
Y\y:^tf^ly'^b\ . i^>;TJl'f'P-^'5 2. S^UTJU 

r^-fe;^^'^:'; (sam) 53. h 5 4 ^ 

^t^o cn6ov;TJi/T Fu;^:^'^>^ 5 K ^-yr 

;l/f^=3-^7'5 2. TJUT^-te;^^^y 5 3. SC/Ik 

aiy- h 5 4tt. ^»f*t^:^^A 1 (H 1 ) cmmcwL 

UT^VJ^cCT^-^lKill^if ^/cfeK:^^>iJ7 5 0 AF^tCKC:^ 
CCT'ngPiaifi.^affl^-d7^^-:':7T 5 63&^ 

a 1 (om^ms^mm i /ogB3 0 testis^ 

[0 0 6 4 ] ^";t;UT FU;^:^7'^>d?5 U^:. TFU 

;^.'^'•:.:7 7 4 43t>^6{Ji*^§n/cT Fbx*sw:ur. T 
FLT. i^UT;I/T^-fe;^-?'-=tU 5 3tC#t*&-i-^o 

y 5 3i^oil^t-^T Fu;^tc»>:»*ii*ti«.o feSI 
*«tailsIB5 S^^^BiSp-rS^-^ 5>^*-C. f5iliy-h5 4 

afe^iJtC^^'J-b;bTU^4 BiCfeii^n^o f'-iS^K^ 

So 

[0 0 6 5 ] S7<D>^';^-^r7'l 2(7^1«^«. 

01t7)^SilI/O[sI8S2 1 ?r^tP^^V • Pf^-;'^57 
fA \ /0%l2^<iMiS.^m-t':fxyv^mrQhi>. Hscc 

10 0 6 6] ^^y^*:^ 7*1 2 t^. T-CLK^^HSS 

1 0 0. R-cLK^^iHiKi 0 1, mm^u\ 02. 
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ig^iiss 10 0. R -c LK^^iii^ 101. mmum 

10 2. SC/7"-d'-'<77T 1 0 3*1^311/00882 

1 I /Omm 1 i««CD 1 /0«S^2 

2 0 ^mm-h. 

[0067] T-CLK^SfellKl 00». Ui^vp'}- 

1*>?>^-KN1 ( 1/0^^22) 
/ci'Of -CLKtcSrJtiT. >^y9^-^7"l 

2tc*f-r •57=^-3' S*ii*fflOi'CJ^;i'ft-^T-CLK lO 
«r4fiJi-r*iIier*4. T-CLK^^lHl88l 0 0«. 
DLL (delay latch cicuit) IISS 1 1 1 . f4tii^:7 h 
diss 1 1 2. SO'^^S-^gieiSl 1 34^tf. DLL 
B8S1 1 1«. T-CLK^iaSSl 0 0*i67=-^'-'< 
y r 1 0 3 *-CCD^Si5i^ 1 0 2 tc J:^fi-^5l*^ 
SttCt^n-C. BS3 6 OgCDfittiiin*. FN ICD^ 
#N l«c*fL/-C^A4. {4tffilii5n/cm-^N2«. (4 

myy mssi i 2K:iorjiJc 1 8 os(atB*^5i5i$ 

n. »»ii*ffli'ni.i'<t#T-CLKiL-C. ^Sie 
«1 0 2*:^L-Cffl!K!©-7^-4»>'<^.7r 1 0 3K:#|*S§ 20 
n-S. ys-^SBSl 1 3{i. DLLHSSl 1 1 ^c^r^ 
r. ^SHi^l 0 2«:<t:^fi!ttg]i@(0!tJS«g^r^% 

[0 068] H9«. a8 0j'-=&«J9^-^-:?'ffl!l©iBiil / 

•S. JilTtCia8SO'09%ffil>-C. llEiiI/OlHl8S2 1 

i-r-6. T-CLK^SfellSgl 0 OODLLIhISS 1 1 1 

*^^a:t>3n4ii-^N4«. (t-^N2iiHnaticQ<i#-c 

<t#N4*dr5-^Si5iSi 1 3«:A:^-r*i. 30 

y5-^:gieisi 1 3*'e>uj:ti3n-5<i-^N3ij. 

N2<t»)fitix;fcl:til*a/c(t-^i)it-5,. DLLIilffil l 
1 ti. C©<t^N3 <!:^#N 1 i*i|^{4tBCCAj:4 J; ^ 

(i#N4©(4ti«:8B|-rS. fifr>-C. m-i?N4ilSl 
f4tB-C*Sg-^N 2 (i. ft-^N 1 ( a s. i^^-^ 1 - C 
L K ) i tb® L T 3 6 0 g - X Wia*l*Siin/c<i^r 
*S. -fg^Nl <i:(t#N2<t*S|g9© (F) SCJf (G) 
tC7F$n4, fi-^N2«. fiitB->7 mSS 1 12«:J;-:> 
Tl 8pSlitaASjlSS*ir. fi-^N5 (09 (H) ) 
i^j:*. M^NStJ. T-CLK^I51881 0 03!»>6Hi 40 

■htti. ^SiB«i 0 2*(£«gL-c. m-^Niiiur 

f'- :Sr 7 r 1 0 3(C{itt&$n?>. 09 ( I ) CCtj^? 
n^J:^lc. fg-^Nl HJ. ^Si3^ 1 0 2 ©iatBilJi 
xlCior. i'Di/i'fi-^I -CLK (^#N 1 ) iiE 
5Stc 1 8 0g(atl<Drti/c(t#i^jr.5. 
[006 9] ay-^ i?^-;,:?-! 1*>6}3:_ ^\i'yi>^^ 

I - c L K tn'iLm^f- ^imtfi^ ^v^-yy'izic 

jt^'}9-y:fl 2©-/- KN 1 2 (1/0 

4ig^2 2) fC#t*&?n/di-^N 1 2*$. 09 (J ) tCTS 
SnS. f^-;S'>'^•^'7T 1 0 3{C«t§3iiift^N 1 1 50 
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(S9 ( I ) ) IJ. fi-^N 1 2 iyg 1 8 os{5ti*s-r 
nrii2.©-C. 1 1 47=^-^35 Oii^C/cfe©!^) 

X8^-^iL-Cffil»SCi-C. ff#Nl 2*3W5ar4)5«i 

tt©BU r - 3^ ji*«:||?T-r S C <i: *3^«e«: itc i . 
[0 07 0 ] R-CLK^^SSSIO IW. Ut^yi"^ 
-^7'1 1 *i?,y-KN 1 ( 1/0^^-2 2) 
fcj'o^i'fi-^i -CLKk:«-:jc^t. ^^V9-yy'i 

^■^R-CLK*^fiJif R-CLK^ 
USgl 0 1 «. DLLHSSl 1 4. dfS-^SffiiSl 1 
5, :J*'5-7"-3?A.;,7r 1 1 6. RW^d^S — 1 
1 7^&$tf. DLLBKl 1 4B. R-CLK^ft@gS 
1 0 1 *if> I /0^^2 2 *-C©<i-^Ji5I?r^igK:i,^n 
r. 883 6 OgOffitaiin?:. -^-KNl©{i-^Nl(C 
S*l/r^;ilS, {ittBSSSnfcfi#N6«, SE^taUffl 
i'P-:>^'«-^R-CLKiLr, ^giSi^ 1 0 2 L 
-ClS^i©f'-;f>'^••^7T 1 0 3K:«*&5nS. :S>'5-^ 
SIEIgl 1 5«. DLLIelSSl 14K:SS-C. ^gUiBi 1 

0 2 {C*4fi[fflil5i©JU»i&«fi-r *3fetC^l>e,<n«>. 
afcd*"? -7=^-5^^^••> 7t 1 1 6St^3^5->- H 1 1 
7tiS^, f'-3»-''<!?7T 1 0 3<h I/0^^2 2©ji 
iS«:^T AiSiXC^ U 6 n « . 

[007 1 ] ^gieiS 102. f'-4»>'-< v 7 T 1 0 3 . 
RCJf I /0ig^2 2 K:i:^,^st©{atBjl5i=& y if-S. 
R-CLK«^@8S1 0 1 ODLLIUggl 1 Ati^f>miri 
§*a€.M#N7{S, fi-^N6ilH){a*B©fi#-C*-5. (1 
■^N7 4r^r5-^giE«l 1 5. i^'S -7=^- t:. 7 r 

1 1 6, 1 1 7{ce«$i+-5,i. i^S 
-^-Kl 1 7*^6ffl:^I$nS«#N9». «-^N7J: 
•J^4tBy/cWilt^/df^i^I*. DLLlsISSl 141*. 
C©li-^N9i^i#N 1 <!;*s|5Hatgtc^cSJ:e»K:. 

N7©t4ti*iiasi-rs. eieoT. «#N7iisi{sifflr* 

*(i#N6«. 1 (i'a-^i7ft^i -CLK) i 

tb^iJLr 3 6 0 S- y :^cwfiiti*5iiti/clf -^r* ft 

#N 1 tfg^N6 (=N7) <!:*«. 09© (A) RC/ 

(B) icjS^ns. {i#N6«, ^filEi^l 0 2tcJ:-, 
T{iltB:OJiliI§nt:. {t^H l O (=N8 : S9 

(C) ) Uii>. <t#N 1 0«. •r-^>'-«ty 7t 1 0 3 
-Q^Vm^b\J•cm^ht\X. ^-i^^vyy l 03ip 
b\yom^2 2'^ifi#N 1 2 (119 (E) ) ifitiit} 
Stli. (i-^N 1 2«. (i-^N6tCS=fL.rfi*ByA:ltiS 
nri>5©r. a9 (D) tJ:?it3#i?,f»-^N9i|S!I(iiti 
©fi^rS)*. {f-^N9{ii!'Pt»i'{i#i - CLK (ft 
#N 1) i|5)(4ti©^#-C*-5*>6. I/04S^2 2A^ 

e.ai;ti3n.sfi^N I 2 ts/c. i'Pf i'ft-^i -cl 
Kii5i(4ta©f»#i&4. 

[0 07 2 ] C©<J:^{CR-CLKI£^I5I88 1 0 1 
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tii>y !p^vy*l lilt. ^Uv^J^vVrlZO. 
DLLlHlKl 2 1, fitB^^:? miggl 22. 
123^12 3. DLLIp15812 4, ^^-^^13^12 

r\20\t. ^mm'^2A^i\\^xmU'^hKtmnfc 

2 2^lfrhXj^^')^vV'\2l,cm^-^r\ht^\,C^ n 

I/0SB2 O^r^L/cSStcM^r. i^Uv^^^^vV 
r 1 2 Oi^A^SrOuV y^^i^y'l 1 (Dm}i%mM\t^^ y 

^vy'i 2(Dmfmmtm—X'$>K>. u^aLRam^ 

■Tic 

[0 0 7 3] 01 DLLIelSSl 1 1 cDm^>^7J^'r 

«^^S;laT^*'5>o S 1 0 K:^$n-2> J: 0 tc, DLLlHlffil 
1 1 ^jSS 13 1. -BjaiilSlEliS 1 3 2SCJf 1 3 20 

3 . mBttim 13 4. SC>'il52$WlpI58 135?:^ 
t^. a^l NtcA:fciS4^/cfi-^t3:4^JilSi 3 lic^^x 

^m^l 3 l;&>6<D^;^ft^t3:oJ^il5llIS§l 3 
3tc<fcoTil5i$n. Mtc^5-^:SiS*ai l3k:ctr> 
ras$nr. ffifflit^si 3 4k:A:t!5n^. maib 
imi3 4 {t. ^mm i 3 1 i)^^m.m(^cmi^^ti^^m 
m^t. mM^tifc^miM^tcomE^tt^^Lx. mm 
^(omn^^m-f^cu ^ j: ^ ccmmmmm% 1 3 5 ^mm 

■r-5>. CCC»il52*iJffl|pI5Sl 3 5». pJSliSSIsIJS 1 3 3 30 

[0074] */cig^ I N6CA;^JSn/dt#«. pJS!ai 
jffiPKl 3 2tC<fcoril5iStl. ffl^OUT30^e>a3:tl§ 
pJ^ilSEiSgl 3 2cD3i5iMti. al5i*iJffllpI3§ 1 
3 5 icJ:or. il5i*iiiai|pl8S 1 3 3 tm—<Dim&(^^ 

m^ti^o ^^-m&wmi 1 3(Dii3g«*x<b-r^ 

<!:. "pJ^iij^lsIK 1 3 3(DmmM:M{t. 3 6 Og- x 

^/c, m^lN(,CXt}^ti^m^tmStLX. 3 6 OS 
- X /cW{itB*^iin -5) C i Cc^f ^ . 40 

[ 0 0 7 5 ] s 1 uj, (ami^s i 3 4 cdihi?s«^cd 

-fi?!l?r7i^-rip|5SBIT'*eo lutBiLISSl 3 4(^Xt}^n 

i>m^s iRzfS2\t. mi otcjs^T. ^^^si 3 i*> 
i^$ni>s}gi^rifc^mm^xi>i>o ami^s 1 3 4 

NANDHSSl 4 ITiSl 4 5. -<>^<-^? 1 4 6 
75^149, NAND[p]88 1 5 OSC^l 5 1 . ^>>'^'- 
^152RCN'15 3. >'W:f 'J:^7»^>:$? 1 5 4. 
-5? 1 5 5. NANDlslSSl 5 6SO'l 5 7. SC>V> 
-'^*-3?l 5 8SC/1 5 9«r$t^o NANDEKl 4 4.S 50 
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D^'l 4 5«'7^>^?r1«^Lx. 0 1 HC7S$n-SJ:^>6Ct7] 
«8t^?Jr«2o<^)A:^^5LOWr*0. 2oCDtli:tlWH 
IGHT?*4o fi#S lCDi:-^±5&5 0x.:;S;?AS, fi-^S 
2<DAl'^±*^«3x«:;i;^J:J9^C^i»-&. NAN 008814 
3<Dtiiti<Ol5:^^NAl^DMd&l 4 2 CDai:^ct 0 ^>5t^CH 
IGHtO^j:^. fie^T. NANDlHlSSl 4 5cDttS*:05L 
OW^OiO. NAND|D|»14 4<Da:t!«HIGHCD* 

2CDAl^_h3(^^0x-:.>^CCj:-:>TNAND|olSSl 4 2Cr)£tl 

•^s lC9^^5{i^g3;)5ii^-cai^il^cc^3:. -Y>^^'-^l 

4Q(Om:bUH I GHtC^tt^, iSCUI-^S 2C5[)7?;:>^{4tl 
GHtC?^c^« 

[0 07 6] CC'rH^>^^'-t5? 1 4 8 ;&^e>0{f -^tJ. 5S 
mts:^-( $ >^'rNANDIeI5g 1 4 2aO'l 4 3(DI±I;^ 
*ElB#«:LOWiC-rSCi-C. -^t^^tDt^SS^lWSBtSSS 

S 1 <D^?&5{i^:|^sit^rai^i*-&CC. N AN DIeI5S 1 4 
3CDUJ;b:&^H I GH0C3^c<9i^liTNAND|D|g8l 4 2CD 
^tit^HAGWCta-^fdik. m^S\tm^S2i:^% 
^Cl^O'^l.cm^CtXyy^O^mmtmU^tX. NAN 

Disissi 4 4<du:^?*^loww:>^j:-:)-cL/^^. en*® 

0:r'S>/c2t>ic. NANDHSSl 4 2RC/1 4 3cr>tB:t?^P 

[007 7] >f>^>'-tS'l 4 8CDm:t;<i-^«. >'^V±'J 
:^7»t^>i$? 1 5 4ic«3(t&$tX'5,o ^W:f'J;^'5>^ 1 54 
CD2o(Dffi:tllS. A:^^i^ft-^S lSa^S2CDli^H^:^ 

>d?154«. NANDIiliSl 6 ITbMl 6 8<h. ^> 
1 6 9:njMl 7 1 ^CDSIjff «€e5feR?|5C[) 

[0 07 8] J^-(±'}ti^ly^ 1 5 4(3[)2ooa3*«. 
NANDI51S81 5 0SO'l 5 1 (O—loOKti^cm^^ti 
NANDlHlSSl 5 OSO^l 5 lCDfc^-:&cr>A:tltC 

-Y:^ ';^'t7>^ 1 5 4<D2oCDai:^t5, NAND1h1581 
5 6RCX1 5 7(D-^(DA*tc^*&?n^c NANDID 
SSI 5 6J^O'l 5 7(D4>^~:^<DA:tltC{.i. >r>>'N'-3? 
1 5 biPh<0^tiifim%^ini>. 
[0 07 9] SEor, If-^S l(Z):^3!?^fi-^S2J:0fitB 
*5it^t:a^ ^li-^ic^, NAND[eI381 5 OSCKl 5 1 
C0tll:^?*Se-r5>f >>'^'-^^ 1 5 2Ry 1 5 37&>6. H 

S 2 <Olim<Lt^t^^/>.Xi.^^m^iC{t. N A N DllSS 1 

1 5 93!p6. H 1 GH^'NVl.^^J&s^JSCCtBjtlSn^o 
[0 08 0] ■Y>>'^'-^rl 5 2SO'l 5 3s5cl4^^^>^^' 
-d? 1 5 8Sl(>'1 5 9f)^^^mciiiti$tl^H I GH^'n* 

m 1 0(Dis®$iwieiB8 1 3 5 tce^J&snr, nj 
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^3152088 1 3 2Siyf 1 3 3 (DMMm.i*^^t i> , m 1 

2 », 5igftu^aIlHIi^8 1 3 5 <ommssi.(D-m=k7rstE^ 
msLprnm^i a 5», N0R@sg2 0 1 - 

07!)3§2 0 1-n. -f>A-^202- 17!)M2 02- 
n> NANDIilS82 0 3- 171)M20 3-n. NMOS 
h5>i?;^d?2 04 - 17!)M2 04-n. NMOSh?- 
>l>;:^i'2 0 5 - 1 75S2 0 5 -n, NMOSh7>S^ 
;^:>20 6 - 17^S2 0 6 -n. RCf NMO S h -5 >ix 
;^d'20 7 - 171iS2 07 -n^^tJ. V-fef hffi-tR 
3&<LOW«:3nSi. 3iiI*iJtailil88l 3 5»';-bv 
n-5>. IP^. 'J-fe-;; Hi#R*^L0W{C)&:.5<t. NAN 
DleISS2 0 3- 1 7iM2 0 3 - n <DtH;'3*5 H I GHCC^i 
<P> -^>A-:>2 0 2 - 1 7!iM2 0 2 -n©ffl::d*5LO 
W«:?c4. NANDI5IBS2 0 3 - 17!)M2 0 3-ni^ 
l'>'-<-3»2 0 2 - 1 7!)M2 0 2 - n <!:©g--irii. 

[0 08 1 ] C(D*ZJ*lttJg-C». ^ 1 2 CCjj^$niJ: 5 
»C. NORIiIS82 0 1 -0©ai:^3P (0) »H I GH-C 
*»5, NOR[518g2 0 1 - I 7!i^2 0 1 -n©liJ:^P 

(1 ) Tj'S.P (n) tiL0W-C*-5. fip-^tB*P (0) 

tl^tCB. e#»ASCXB(C3i5K:H I GH-'<Jl';^*« 
*&^-2>. a-rfi-^ifilBtCH I GH>'^•J^;:^*^«*&$tlS 

Oi#NMOS h7>i;':^d»206- 1*1*>-C*S<D 
•C. NAND[iI882 0 3 - lcr>ttl:^>*5i^-7> KlcSi^$ 

nr. ?»*oe<jtcH i Gm^i^Lowic$iit^it^tiz. 

geor-^>-'f-^2 0 2- l©tli:^»H I GHJC^tO. 
C6!?t*SI*iNAND(iI8S2 0 3- 1 i ^'>>'^•-d^ 2 0 2 

- ijjie.^jr'S^-^'^fc^jfsn^. itcccommtip 

(0) ttH I GH*>6LOW6C^{tU. Bi:bP ( 1 ) B 
L0W*>i5H 1 GH{CS!^k^4. mr>XC<OimVit. 
ai:^jP ( 1 ) (D^^H I GHtC-^f 

[0 082] ^XtCii-^^AtcH I GH-'<;l';^3!)S«t&3n 
Si. NMOS h-5>-:;=;^*2 04-27!iS*>{C«:a. 
CtDi^NMOS h-7>i;=;^:5'2 0 6-2*5:i->K:!^ro 
rt»-5©-C. NANDI518S2 0 3 -2<Dtb:^)*sy-7> K 
fc^iKSnr, iSftllWtCH 1 GH*i6LOWCCg!^b3i* 
IS-or-<'>-'-c-3»2 0 2 -2<Dai:tlttH I GH 
tCJ^c •J , C (Dt^BifiNA ND[pI88203-2i'f 
*2 02-2*>e)/j:-S7y5^icfiF.J$§4i-5). $/cC©B$ 
HJ:t)P ( 1 ) ttH 1 GH*>6LOW{C^^kL, a:^P 
(2 ) BLOWA^^H I GHiC^^tr*. Sf^TC©t«; 
St?«. Ul:t)P (2) fdliiiiH 1 GHtC/j;^,. 
[0083] COJ: ^K:®^ASy!BtC555{CH I G 
H^^}i:^'k^i&riCtV, tiit)P (0) TbmP (n) 

e>L/Tt»< c<b*itB*-5. ai^fi^:/^3 <-r.5ii:>^*«* 
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•Sti^^cB. ff^i!gCSD''D{C?£5tcH I GH>'N';Uv^?: 

[0 0 84] (t-^i^CSC/DtCiSSfcH I GH>'%-JU>^* 
«*&-r^.CiT. tii;^P (0) TbSP (n) 
o/cWH 1 GHr*-StH:ti4— or-:3S«c-r6LTi,^< 
Ci3&sffi*4. cnP>©ffi:^3e#P (1) TiSP (n) 
^ 1 0 ©pJ^iaiilSS 1 3 2RC/ 1 3 3 (C«*&-rs 

ci-c. {i#©isis?:isasi-r4. 

[ 0 0 8 5 ] @ 1 3 «. oJ^^@88 1 3 2 ©@88^e£ 

©-0!l*^S-risl8SS-C$)S. ^cfcDJSiiSllHlSSl 3 3© 
mmt. ■57^iiSliIS§ 1 3 2©«eSil5)— C*S. DJS; 
ilMiaSS 1 3 2 li. 2 1 0. N A NDia8S2 

1 1 - 17!»M2 1 1 - n, NANDI18S2 1 2 - 175S 

2 1 2 - n. Riyf-r 3» 2 1 3- 171;M2 1 3-n 
ii-^ti. C:c:-CNANDIh1K2 1 2- 17!)M2 1 2-n 
RCJf^>''f-d'2 1 3-171>S2 1 3-n*J. ilJljR^ 

[0086] NANDIh1882 1 1 - 1 7bS2 1 1 - n© 

2 1 0*^6«*&$n, i>^-:f5<OKtl^C{tm^P (1 ) 
TTiMP (n) ft-^P (1) 7!)MP (n) 

©^^T. —- :3/cWH 1 GH-C*-5<i#«rP (x) 

NAN 011882 1 1 - 17IiS2 1 1 - n ^^-CNA 
NDISI8S2 1 1 -xt^i1-©t©l3:> — :*r©A:^*«LOW 
X'&itf^h. \ht}\tH\Q}\\^^)V\CUi, C©HIG 
H U-^^l/*— :&©A^tcSl*ail-5NANDIlK2 1 2 - 
17!jM2 1 2-n©^>^rNANDIiISg2 1 2 - xJtii^ 

[008 7 ]Sto-C. NAND!dISS2 1 2 -xiriJllffi 
SffiiHcS.^illil^^^?iJB. NAND|p1SS2 1 2-n©— 
:)^©A:t/w:-^xe)n■^.H^©H I GH u'<ji'>£e«-r 

i. NAND@K2 1 2 -x©-:&©A:*»H 

IGHT**. NAND|oIS82 1 2 -x©fc^-7^©A 
:tltc«. -^>-'>--3'2 1 0SO'NANDI18S2 1 1-x 
*/M^T. Xt}m^S lifimii&Stli. SfoT. NAN 
DIe1882 1 2-->it^^^ly.><-ii2 13-1 ^-COiiii 

<D\iit>m^soa, A:^ifi#s iKjfctur. iffig^^-x 
[0 08 8] c©j;^tc, HI it^mstimmms 

1 3 4 *«^®^-^©<4*§iSrik$5 L . C ©J:t$5lK«{CS-5 
t»T. 01 2(Cn^3tl-S)ii5l$iJiai|51881 3 5 *itil;tlff # 
P ( 1 ) 7!)MP (n ) ©^ ^TOt— H I GH-C*^.ft# 
©(4jB*«iJfflL.. C©<i-f P { 1 ) Tb^P (n) (cJ:-5 
-C. ESIl 3«:>T^3nS^iajI}i|sl88l 3 2 ( 1 3 3)© 

mmM^ksstmti. cnfccfcor. aio©DLLiHi88 

1 1 ItCS^r. BFrS©iI55fi«rWU/c(i-^*^L/ra 



(16) 



29 



[0 0 8 9 ] a 1 mscDiiLtni^y naKi i 20 

tBS^:7 hlHlSSl I2i^, pI^il5iIiI88250RCX25 

1 . mm^m 2 5 2. aD^'ai5i*W[El8S 2 5 3 *S 

sotciorassT/ct-^iissnio Di^3i?^iiiss2 

882 5 1 iiC^^X. -oJ^i&mmS2 5 OCDilSSilel- 
(DilS«Tfcl:tilSS*i^c pI^iiSI5I8«2 5 1 Jjp^ffi 10 

tl^Hhm^MZTOm^it. -14^15^2 5 2 W: J: o 

5tc. SSffJfflElK2 5 3 ^/rur pJSl31SIslBS2 5 0 

2 5 1 (DiliiS T i:pmt ^ o 
[0090]fieor. il5iS2T3&^{4ffltcL'C3 6oa 
tC^L/<<C-5<t5tC. p^aySlElK2 5 0R^2 5 1 <D 

:7Hpl3gi 1 2<DtB::^J^^OUT4c«. A:^ft#*{4tl 
tcur 1 8 OgS3aS#/cft-^:^f#6n^Citc^j:^. 20 
^j:fcpJ^il5i|ElK2 5 ORa'2 5 1 . fifflJ:t*3^S2 5 

2. SO'il52SiJi»li!SS2 5 3c?)«fi£ti. DLLHI 
lis 1 1 1 CD pJ^il@|o|K 1 3 2 Sc; 13 3. litBikKS 
13 4. SU^'ii5^$'J^S)liI5S 1 3 bCOn^tmUX^$>^. 

yhM^l 12«. m^<OiSMMfcl')m-^i:Mm^'^^ 

OgP2 0©«IJ<D«^^y^^'r iJ^^r^^o S I 5 

tcfr^-r, 08<b[^l-<D«i3cSfRt*RI-<DS#T'#flS§ 30 

[009 2101 5©«fiS;«v ia8©«t^tCj:bi5UT. 

a-;, ^^t^ I -CLK%. >:5?'2 5 a* 

/M^T>^V^*;'::?*1 2t^hX3iV v ^^vV' \ 1 tcMT 
PSn/c^J^p^^fS-^I -CL 
Kl*. M^^}^v:f\2is>hm^Wi^infc'f-^^ui:> 

C L K * /cest> tcffl C ^ 6 n 

[0 09 3 ] S8<Dfll^«. \ tji^ 40 

U^':^^'*! 2t(0m<DVA'^^^lyf^ >^2 5&Cj^r. 

t;g:^f^i-rSt»^r*0, ai 5<D«l^.tC»^T«. 9 
+ > y 2 5 tc^iST' * I $> ^ ±i^r 

[0094] CCT'9>f-^5i<>7=^-f >^2 5Silitt2 5 
aiCj:Sft-^il55?rT 1 i-r^c Pi^ ^ ^ 1 1 

2tC«5ft&?nid?P-:;^<i-^l "CL 
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^':;7*1 2tC*t*r^x-"t$?S#3i^(D«^. 
Pt;^':^:J?^ -:;7'l 1 ^ U 5^ :7* 1 2^{e»TS7' 

^ft^ I - C L K*^6*&/cS*ii^ffl^ D :5^fi-^T 
^v-y'l 2CClXDiiOC<!:tcPp^S«^tl^ 

[0 0 9 5] U3(?^UJii:;^^^6. mM^T i(otpx2v 
1 ucfijjfr€)f"-t$?«, iis»2T i/ci^fiinrii 

CLK€rJlCi"C. iiS*2TlCDx-af*P>^--^^^^' 

:/i 1 tcffi03A^/c<Dr», 'f^-^^ai'Dji^tcML'cisi 

[0 0 9 6 ] HI 5CO«^tCj5^rti. P 5^ 1 

13^^56^ •^r';^t':^l atCi^L/ci^P*;^ d?^-^ I -C 
LK*. M^C^-Y-^iiOf^-^ >^'2 5 a^/M/TPS;^ ':^ 
^^yy'l 16CM*rc<hr\ 3lSS2Tl©^D^:'^<i 

tcS^Tt^. C(Dil5iS2T 10i^P':'^ft-^I -CLK 

^thxm^^X. M^')'^vy'\ 2-h^hmhinhM^^m. 
2T lO-r-a^^mOiAt^o C(D:;:^Unf&^c^^X. 
Uiyy^^yy'l I t J>i ^ ^ v y' I 2 PdCDm^ilS^^ 

[0 097 ] SI X2Zyy ^^^i^y'l iRil/^-^r'J 

y*\ 2CD^^y • Pi^-:/ I /OSB2 OOlEtCjglJ 
(D^^Fd^TTn-rr/o V ^mx^^. m l 6 tcJSf^r, S8 

^^Bssn-S). 01 6<D«eS4c4c5t^r«. m^<JM^xm 

liiE>n^-r-!$'St3A;5fffl>7P ^ >7fi^T-CLKtc*f 

LT. :J}iilg|-Cl/2CD^i5KS5(^C^JlU/c7^-t$?S#ii 
^ffl^P':;^ff-^T-CLK (A) SD^'T - C L K 
(B) C:(D7=-^»*iA^ffl^P ':'^fi-^T 

-CLK (A) RCfT-CLK (B) *fflC^T. 

[0 09 8 ] C<DJ:^tCL/rBXOii*n/cT'-:$?W. » 
(OPtiy^mm -CLKtCj:tf5L/T l/20^i6»"C 
^»3gto'i>c5:>r'. Pv-:;^^':;:7-l 1 SOV ^ ^ :7' 

1 2 (D[^gr«SOSi)f'PJaifi^?: 1 /2(iCt^Ct^^lii^ 
-E). fiP-^. Pt;^ ^ ^ 1 ISOV^'J^-:^:?'] 2* 

yy'l 1 'J ^ :7' 1 2 Pd]Tl«2Aj:r- 
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-tJ' I 0 !,CaV> y i> 9- y y I 1 RUjI =i^)^v:>'\2^ 

[0 09 9] ^^V^vy'l2 iCf^-at. T-CLKm 
SfelilK 1 0 0 a.<D^mm3 0 1 Ai. ff^N 5 (.i7U~j^ 

y i'mm-CLK (A) ^SIBS 1 0 2 a *:/M^ 

Uu/ i'ft#T-CLK (B) *6iei^.l 0 2 a5r/r 10 

5S!yf^ ■^^'-BS 0 6«. Pi^yi'9'-;»:7'1 1 

■r- f 7 r 3 0 4 6ns. 

[0 1 0 0 ] la 1 7 «, s 1 6 ©p' * 9" !> 7" 1 2©ati 

n-5J:^>{c. iy2icf^m$tifci^oy{7m-^N2iR 

UN2 2i^L, i7 0yi7mnN2 lRUN2 2iiim 
SIEi^l 0 2 a-C3lSS4l/cd7a-^i'ft#N2 SRU^N 
2 4*ffll,»r. -r-Jim-^Nl a^rlXOiitf. C©J:^ 20 
K.LX'y y'^-ASO ? 9=-- B 3 0 6 KIXO 

Sn:^c7'-^'{i. i'i'ft-^ I -CLK («-^N 1 ) 

it*. 

[ 0 1 0 1 ] ttism 1 6Rt;fS 1 7 0FgtcjK-r«. 

33 0 ni2^SiL;^c*5, 2^ST?Bic< N^JlSti 
Sl»«:{iltB*J3 6 om/'NtclirtifcNmOi'ayi'm 

ii^ffl©^ s-^^lJ. &iy0^^2 2lCletLXNmmi 

K) *l/2{C^^M-r*. 7'-d'BiI'9ii^5^Jtc;f-r-f il! 

[ 0 1 0 2 ] S 1 6 ©DS^ f i7 9^ 7" 1 1 «. JEtCP L 
LiHlfSS 0 3*^tf. C©PLLlHl8S3 0 3{Cj:-7-C. 
«iK^2 4*:A-Lri1-gp*>?>tt*&?#a-5^ci5» i^m^ 

LKli. @ 1 ©^35<*->:^T-A 1 i-c^-<;^?:/rL.T«ite 4o 

7^ A 1 rtg|J-C»t»^jS?|K©i' a y fmn I - C L K 

3 0 3©i3S8^a««. w^^m(ommf^vs>i><ov^B^ 

(0 1 0 3 3 '&fe±3S©08 . B 1 5 . RUm 1 6©«} 
y 7"13:d »^ 9^ 7* 1 1 T'* 2> i L/C**. MiC^^V 50 
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fi£-r*-3rfcJ:l^ S18W. jt^'J^yy'lZim 
-C. a'^yi'9yy'llt,cnjflltiillicMiS.$tliiy 
Oii8^2 2 0— mjS-TH-C**. 
to 1 04] y^y^^-y^l 2*5. 2©Mmfu'hXN 
7- Fx 2©Lm-'<>i'«I^©^*'J9-s'7'r&-5iS 
^. 1 /O^ 2 2 tJ. — 0©^^ n i'SftfflSSS^ (IE 
mii'P y PMiMm^l-) CLK. M<i©T FU;^«# 

m^'i-Rz/Lm<DJ-<> fmiRm^mm'i- A oonmA i 

9. N<l©f'-:S'AI±i:^SgTDQ0 07!jMDQ3 1. 3 
<l©=i'5'>FSJRfflS^-WE. CAS. SC/RAS. 1 

iic^-^r; - lym^mm'^'p d . f mmc^,^ o 

/cDM<i-^ffl^^DM07!iMDM7. SiSfflgg^VS 
S. VCC. VSSQ. RC/VCCQ^Stf. 

tc. ^^yg^v^T'i 2«. mi&stitci^tiy i^mmu 

iyyiP^yy'l 1 tCMT (^l»««i*S Lfci^ay 

M0 7!>SDM7*5gi:fg5{^{l-^«. hStc-^';:^^?: 

CO 1 05] ^/t^jSffliS^VSS. VCC. VSS 
Q. Sc;VCCQ©gio*HJ. DLL11881 11.11 
4. 1 2 1. SZ/1 2 4. Riyf/X«PLL@8g3 0 3 
ffl©:^ffl«lilSiS^^-C*-:,-CJ:U, DLL[il8S-?'PLLIl 
K«. ■€-©Ki<f*Jf' 'J^r- h-C**)^SL«:i|c>©t?, D 
L L mmLtf/yit. P L L B8g»cWffl««*SW * C i 
■C. Mffitt©* * a t» i'dHJiiiP^tf ^ C i tmmctt 
i>. 

[ 0 1 0 6 ] a 1 9 ». ^^^i<ci.i,m 1 (o^it^i^T^ 

7^A©ESD«SlilK*3ilB-r-6fc«>©Bir*-5. [91 
9JcM^r. 01 il^-©«fiXg|gttIl-©S#T-#Bg§ 

n. -?-©8ttB^«=^-r-s. a^. v y<om^u: 

«. ESD (electrical -static discharge ) (Ci-Sf' 
ESDiL-rt*. 9-/i'-;J<>7'^>i''B#^{C^S 

i-^ y er- ■:;=*5^^Uffi©!a{*K:Sfi4trec iWMfi i' 
[0 1 0 7] sigti^ttiai 9©a:^{c. i^v')-~v\ 

Otcaiyy ir^y^l I RU^jf ^ >) 9 y 1 2*14188? 
tiim^, ai>yi79-y:fl lRZfjt^ij^yy^l2fS 
*S«t-r4fcS{)© I /OiS^-2 2 (^<:«K) ». ^-(yir 
- 1 0 tc j: o TStont *J 0 . ^Sl L. /c A»*ift4n 4 
J:^>a;C ifJJirl^ tifr>r, nSSffi^ 1 3 tCj^LTSW 
e>nSESD{S@ls]884 0 1 itUjfL/T. ai^-^i^^^i, 
7' • 'J 9^ J /0«c*tLTs9:W6n5E S D« 
S|5ISS4 0 2«. l:b®fi^W^S^cfc©-C*4a«J:l^ IP 
E S DSISI15S4 0 2 «. tt$5e^/J^S©«S65rii£# 
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[0 10 8] CCDJ:^^ESD«SII18S4 0 2*/h3< 

»9CD3ie*iI<-rSCi*^oJ#eT*€>o S2 0ti. MO 
S F ET?:E S DffSHKi brfflC^/c^^CD^jte^iJ* 

[0109] E SD{^SIsI5S4 0 lgcl4^4 02\t. N 

Mos h^>t^;^i$'4 1 o^^tfo {i^u^Ji/J':^±<osi 

iJU^ti^t. NMOS h^>t^;^^4 1 0;^5^51Ur. 
f=^^>VXKi^^P;5<\ ESD«^[plSg4 0 ICDil^. IP 

m9S(Dm^. NMOS h'7>t;^;5^d?4 1 ocDy- hifsti 

1 0 0 0 Mmfig-Ccfclio ^/cE SD<^a[Elg84 0 2CD 
IP^ 1/0^-5^2 2 iCfflCie>n^lsI58©li^. N 
MOS h^>S^;^:$?4 1 OCDy- hilSttB 0 0 umm& 

[0110]I321«. :7 -/-^U FMOS F ET^E S 

D«a@K<b Lxmi^^fctB-^commm^m-fm^h^o 20 

E S DSSIe1S84 0 1 ^C^^4 0 2t^. b^Offl^S^D 
^l^:?-f-;l/FMOSFET4 1 1 ^^O^ -ff-^U-^Jl/ 
W±CD^S;&^^^* K imm^f-Z 4^l^« 1 /Offi^2 
2) (fCWlMSti^t. :7-f-;UFM0SFET4 1 1:^5 

#3lLr. f'>'^v;^^JS^P;5<^ e s D«giDigg4 o i 

OJ#^. IIP-^54SI55S^ 1 3 (,cm^^ti^mi^^f'2 4 &C 
fflCi^>nSIiIBODl«^. :7 ^-Jl/FM0SFET4 1 1 
F*S«1 0 0 0 /imfig-Ccfcl^ ^/cESDSS 
[p]8S4 0 2CDli-^. IP% I /OSd=-2 2tCfflCi6n'5lHl 
SSOiS^. :7-/-;l/FMOSFET4 1 30 
5 0 0 umm^X'J:l\ 

[0 1 1 1 ] S2 2«. J^^:!r^-^mV^>iy:^^^E 
S D{SSIsIBi Lrfl|li/cJS^<DSIJSfi»J**f 
-So ESD{^iSlpj554 0 l^l^U4 0 2«. y'>Vji<-'^ 
MF^>t^Xi$?4 1 2^$tPc ff-^U^>'^J^±(7)ma3i)^ 
F (SJKiS^2 4^l^til/0^d^2 2) tCEPJaS 

ns<h, >'^><3j<-5ah^>t?;^5?4 1 2*s3sau-r. 

^5^a^^l 3iC}gjgl3nS}ii^^^^2 4 6Cffili6nS 
|pI8g©i*^. >^^-fd<-55? h'7>>^;2i^4 1 2<DX5 40 
:$'®a^i3 0 0 Mm' flgrJrl^ ^/cE S DiSffiliISS 
4 0 2(Dm^. BP% I /OiS^2 2tCffllie>nSIi)8ScO 



«1 OO/im' g«TJ:ti„ 

[0 1 1 2 ] 02 SIJ. F?:E S DSIiUlSSi 

884 0 l^l^«4 0 2W. } Si'^i^o m 

^\y-<}V\^:Ji±(OmKf)^^^ y K (SiKS^-2 4^l^fi I / 
Om^2 2) iCBm^tl^t. y>f:i-- F4 1 3*ia»ii 
bt. 7^>'<>f;^5!Ji^^P^<'c ESD«SI[Hl8S4 0 1<D1S 50 
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IP^^il-gP^S^l 3tcs^$nsg^u«^-2 4icmi^ 

ffia»3 0 0um' fiST'^t*. S/cESDffiS@B84 
0 2Oli'^. int> 1 /OiS^2 2tcffiC^^n^[El?§CDtB 
y>f F4 1 3C0i^i'>i7>'3>ffi!S«l 0 0 u 

[0113] j^±, :^mMimmm^cm-yi^x-^muc 
ms^omwdcnmommn^x^B • ^wi)^'^mx$>^. 

[0 114] 

[#fe?^CD3<j!3m] fg^S^lTbSl 3iEtgcD*^^^'XrA 

y't^mmLxm^i^mmr^mmc^x. ^yviao 

^-Se tfc^-^:; yrii(oxm:hm^m±^mm^mxm— 
^o:>im^m\.^xmm'ri>ctxm^rs:^^::^-^^rji< 

tji^hi^iC^ C^^+dOf'^-f >d^«rfflliSC<!: -Class 
&i)^'prj: < tz^(OX. ^ y'f^X<D'mW^f-'^^^ 

^i»c^m^mms^m\i^^ctx. Ktimtmtimxit^ 

C0@8SSR»tDlt)f'PCC cfc Sm^.«ff \y^)V(0$^W}OK^=k 
[0115] 1 47!7M2 4iEtlcCD¥«»^giC3K^ 

*tJ»ffli57n ii7|fe^IilgS;??>6AUl:t^lHl8S*r*^SiHj^ 
TSa^-r-ScDT, Affi*IiI88CCJ:orf=-i^ffl::bRc;f= 
- ^ ax 0 iA^^c BB-r |6]X8*ai*«:ffi^ ^> C ch UU* ^ o 

-^^fi-^O^JSa* l/NtC^5^^L/-CNH2 5^ KDf'-t^ 
1^M^^m(0J'vy'i)^h^m\yfc^\:ly^{t^^'^ 

7TB1o^i^eMii55*^*^clin/cl5))w*IJ^^p?^^7 5 c i 

[0116] fS^2 57^M3 6SE«©¥2gf*S^iBtCir^ 



(19) 

35 

-CIS. 7'-i'^mcsmtj:xmti^'?-Ro^^y 

fc*iJiaiffi i'^'ji' ^^fellSS W. ^gie-«^<c J: i, imm 

[0117] sS^313 77bS3 8fEi£©¥3lf*i^:^xA 
tCfi^T «. f -Jr- *xF«3{C a ?r i7 5^ •? i ^ * >J ^ 5» 

i^^tc. o 2, i;#isfeiHi8g*»e.AW;^)iHire* 
[0118] mmma 97!)M4 i gefis©^^^*^* 'j 9^ 

* 9^ yp^© P L L ls]322JCK/'X« D L L HSSfffl I, » 
6^^-^>*fll^}®5ffi^^^reWiC if, P L Llili?8SO'/ 
3i« D L L |518S©SS L /citilf* S C i ffl* 

[0 1 19] 113^94 27bS4 5ieS£©^ji«i*i^;^rA 
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yir-iyt,Cj:r>Xm-htlXi<S*), ^mbtcAi$i!)iMtli> 
KlCg8:We>«7iESD«SlHlllSiJ:t®L/r. ^Nlj*?^ 9 

:7Tas=K©>'^••:' yt^m» htiz,E sDummmt. ttn 

ff}Jhm(Dmmi:-^ii-ri>CS.i>h<DX$>tx\itj:\,\ ESD 

x\ m^(Dmmt>KKDm&m< Lx^mtjir-iin 
10 iii4ojsg{cr-2>ct*itij3fes. 

[mi] :$:^Bjtc J: 0 111— ©^^• v ^-iyt^oVv v 

[a 2 ) Wis I /om^mtimnmfKtimnom^ 

[04] tC J: 0 IS]— ©^< er- i?6c D y ^ 5/ 

xibi>. 

[05] *:^BgtCj:OlpI— ©-'^y^r-ixtcni'-^ i'9^ .y 
"J 9^ *}S4SL/cECCSiJ©SliSW€r^-ria 
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